Detection and location of single-base mutations in large DNA fragments by immunomicroscopy.
A technique whereby single-base mutations can be detected by immunomicroscopy of DNA heteroduplexes is described. Four constructs of the filamentous phage M13 were prepared so as to differ by a single base at the same site. Heteroduplexes were prepared and reacted with a water-soluble carbodiimide, with polyclonal antibodies specific for the carbodiimide, and then with a second antibody linked to an electrondense marker. Electron microscopy of the heteroduplexes indicated that the label was located at 4.9 to 5.1 kb in the 7.2-kb phage. The known site of the mismatch was 4.96 kb. Also, plasmids containing inserts of a fragment from the 5' end of hemoglobin A or hemoglobin S were prepared. The median location of the label in heteroduplex molecules was 2.9 kb. The known site of the mismatch was 2.65 kb in the 4.9-kb plasmid. The procedure requires about 10 days to analyze two samples of plasmid or phage DNA.